Cyclic AMP effects on chloride transport and carbonic anhydrase activity in frog skin.
Unidirectional (36Cl) chloride fluxes across isolated and short-circuited frog skin were measured, with both sides bathed in low chloride solution. Transepithelial chloride influx was inhibited by exogenous cAMP as well as by substances enhancing its cellular concentration, such as epinephrine, isoproterenol, and 3-isobutyl-1-methylxanthine (IBMX). Epinephrine and isoproterenol addition resulted in an increase of transepithelial chloride outflux, but exogenous cAMP or IBMX had no significant effect on this unidirectional flux. Phenylephrine had no significant effect on influx or outflux. Carbonic anhydrase (CA) activity in extracts obtained from frog skin epithelium was inhibited by pretreatment with IBMX at 4-5 degrees C and prolonged exposure to cAMP at freezing point. cAMP or IBMX alone had no significant effects on CA activity. This catalytic activity was chloride insensitive and was abolished by 0.1 microM acetazolamide. Results suggest a Cl(-)-HCO3- exchange inhibition by cAMP via carbonic anhydrase inactivation. Chloride outflux stimulation by beta-adrenergic agonists does not seem to depend solely on an increase in cAMP concentration.